Status of antioxidant defense system and expression of toxicant responsive genes in striatum of maneb- and paraquat-induced Parkinson's disease phenotype in mouse: mechanism of neurodegeneration.
Parkinson's disease (PD) is a progressive neurodegenerative disorder contributed by the combination of age, genetic and environmental factors. Several studies have clearly shown increase in the incidences of PD in the rural environments and hypothesized the involvement of pesticides such as paraquat and maneb in neurodegeneration. These studies have prompted researchers to develop paraquat and maneb models to study the effect of co-treatment of maneb and paraquat on neuronal toxicity; however, the mechanism underlying maneb and paraquat co-treatment induced neuronal toxicity has not yet been clearly understood. The involvement of cytochrome P4502E1 and glutathione S-transferases A4-4 enzymes in the detoxification of several pesticides such as atrazine, fenamirol, organophosphorous insecticide parathion, methoxychlor, diethyl dithiocarbamate and paraquat has been known. The contribution of CYP2E1 and GSTA4-4 in neuronal toxicity has also been reported. The present study was therefore undertaken to investigate the mechanism of maneb- and paraquat-induced neurodegeneration by estimating the level of antioxidant defense enzymes in the striatum and measuring the differential expressions of CYP2E1 and GSTA4-4 genes. Animals were treated with and without maneb (30 mg/kg, i.p.) or paraquat (10 mg/kg, i.p.) either alone or in combination in exposure time-dependent manner. A significant increase in catalase, glutathione S-transferase and lipid peroxidation in the striatum was found following 3, 6 and 9 weeks of co-treatment as compared with individual treatment or controls. Individual treatment of maneb or paraquat did not exhibit any significant alteration in CYP2E1 and GSTA4-4 expression up to 6 weeks; however, an augmentation in CYP2E1 and GSTA4-4 expression was observed in the animals exposed to maneb or paraquat for 9 weeks. Augmentation in the expression of CYP2E1 and GSTA4-4 was more pronounced in the animals treated with maneb and paraquat in combination for nine weeks. A significant reduction in the augmented lipid peroxidation in the striatum was observed when the striatum was pre-administered with CYP2E1 inhibitors; however, glutathione pre-administration induced lipid peroxidation. Results obtained from the present investigation suggest the involvement of CYP2E1 and GSTA4-4 in the augmentation of the lipid peroxidation thereby enhancing neurodegeneration.